Rapid assessment of marine pollution using multiple biomarkers and chemical immunoassays.
To fully assess the impact of pollutant releases into the environment, it is necessary to determine both the concentration of chemicals accumulating in biota and the biological effects they give rise to. Owing to time, expertise, and cost constraints, this is, however, rarely achieved. Here, quick, simple to perform, and inexpensive biomarkers and chemical immunoassays were combined in a rapid assessment approach to measure exposure to and effects of organic and metal pollutants on the ribbed mussel (Geukensia demmissa) from New Bedford Harbor, MA. Significant differences in polychlorinated biphenyl (PCB) and polyaromatic hydrocarbon (PAH) tissue residue concentrations were detected among sites using RaPID immunoassay. Selected analyses were verified using GC/MS. No significant differences were observed in metal concentrations (Cu, Cd, Pb, As, Hg, Ni) throughout the area. While causality cannot be attributed, multivariate canonical correlation analysis indicated that PCB and PAH concentrations were strongly associated with the induction of biomarkers of genotoxicity (micronucleus formation), immunotoxicity (spontaneous cytotoxicity), and physiological impairment (heart rate). It is concluded thatthe incorporation of chemical immunoassays with biological monitoring tools into routine management procedures is clearly viable and valuable as a means of identifying toxic impacts of pollutants on biota in situ.